related diseases caused by abnormal chromosome 
number and / or structure 

Chromosomes: Complex structures located in 
the cell nucleus, composed of DNA, histone and 
non-histone proteins etc 

Genes: The DNA in an individual chromosome is a 



highly coiled and condensed molecule. Gene is a 
long segment of DNA coding for a single trait e.g. 
manufacturing a single protein or enzyme needed 
for the structure or function of cells. Each 
Chromosome contains a few thousand aenes. 



somewhat less condensed and are not 



and can best be identified at the 
Meta 



alreadv dividina cells in Meta 



1. (Bone 'Marrow is the standard choice for bone marrow 
cytogenetics analysis (1 cc of bone marrow in sodium 
heparin tube is required). 



2. Leukemic blood samples may be sent in cases where (B*M 
is difficult to obtain (5-10 cc b food in a sodium heparin 
tube) 



3. TorCLL, the choice of sample is peripheral blood, 
however (B*M may also be sent 
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Cytogenetic Banding Nomenclature 



Chromosome 3: 



1 p telomere 
"ptel" 



p-arm 

"petit" 
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centromere 



q-arm 

"queue 



q telomere-*^ 
"qtel" 
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This region of the 
chromosome is called 3p22 





This region of 
the chromosome 
is called 3p22.1 



This region of the 
chromosome is called 3p21 



36.2 

35 

34.2 

33 

32.2 

31.3 

31.2 

22.2 
21 

13.2 
12 



12 

21.2 
22 

24 
31 




Cen 




32.2 
41 

42.2 
43 



23 
21 



12 

12 

21 1 
21.3 

22.2 

31 
33 

34.2 




Cen 




i)-° 




13(a) p 



H.2 






242 




32.2 



Cen 




Animated Inversion 



Animated Translocation 
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Reciprocal translocation between one * 9 and one #22 
chromosome forms an extra- long chromosome 9 (*der 9*) 

and the Philadelphia chromosome (Ph 1 ) containing the 
fused abl-bcr gene. This is a schematic Yiew representing 
metaphase chromosomes. 
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The abnormality seen by Nowell & Hungerford 
on chromosome 22, Now known as the 
Philadelphia Chromosome. 
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Normal interphase nucleus 



Interphase nucleus of 
leukemic cell containing 
the Philadelphia 

chromosome (Ph 1 ) 



Numerical: 



ormal human somatic cells have 46 



chromosomes called Diploid number (22 pairs of 
homoloas of autosomes and two sex 



chromosomes. 46,XX or 46,XY 

onosomvi Loss of one chromosome (-7) 
Trisomy;. Gain of an extra chromosome(+8) 

idv: Gain of several chromosomes 



: Loss of several chromosomes 



Structural Chromosomal JL venations 

Consider a normal chromosome with genes in 
alphabetical order: abcdefghi 

-deletion: part of the chromosome has been 
removed: a beg hi 



-inversion: part of the chromosome has been re- 
inserted in reverse order: abefedghi 



-ring: the ends of the chromosome are joined 
together to make a ring 

-translocation: parts of two non-homologous 
chromosomes are joined: if one normal chromosome 
abcdefghi and the other chromosome is uvwxyz, then 
translocation between them would be abedefxyz and 
uvwghi. 



